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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371(c) of this 
title before the Invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 
of 1999 (AlPA) and the Intellectual Property and High Technology Technical 
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 
directly or indirectly from an international application filed before November 29, 2000. 
Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior 
to the amendment by the AlPA (pre-AlPA 35 U.S.C. 102(e)). 

2. Claims 1, 3-9. 11-12. 14. 16. 17, 19, 20. 22. 24-30. 32-37, 39. and 41 are 
rejected under 35 U.S.C. 102(e) as being anticipated by Cespedes et al (US 
2003/0199767). Cespedes et al disclose a wave-based imaging method and apparatus 
comprising directing energy waves outward along a predetermined axis (0005-0008), 
receiving energy waves from one or more objects and processing the received waves 
including applying an algorithm to map location and parameter of the received energy 
waves to image those objects (0164-0189), including an annular array comprising 
multiple fixed transducer elements capable of launching a field wave as well as a single 
transducer array capable of rotating up to 360 degrees about a rotational axis (0162. 
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0187-0188), said transducer is arranged about a distal end of a catlieter, is able to 
receive approximately 90-degrees of content from radial-scattered waves (0175, 0189), 
image acquisition is capable of being formed along a plane perpendicular to the axis of 
rotation (0005, 0096), frequencies of transmission lie between 100 Hz and lOGhz 
(01 1 1 ), the interspace includes a living vessel (0089-0090), the received energy is able 
to help determine the risk of rupture or thrombosis (0141), the transducers are able to 
obtain measurements regarding external pressure to the artery (01 15-01 18, 0159- 
0160), and then characterize the plaque elements which exist within the artery (01 15- 
0118. 0159-0160, 0165). 



Claim Rejections - 35 USC § 103 



3. The following is a quotation of 35 U.S.C. 103(a) which fomis the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the Invention is not identically disclosed or described as set 
forth In section 102 of this title, if the differences between the subject nnatter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the Invention was made. 

4. Claims 2, 18, 23, 31. 45-47, 49, and 50 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Cespedes et al (US 2003/0199767). Cespedes et al disclose 
all that is listed above, mainly a wave-based imaging method and apparatus comprising 
directing energy waves outward along a predetermined axis (0005-0008), receiving 
energy waves from one or more objects and processing the received waves including 
applying an algorithm to map location and parameter of the received energy waves to 
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image those objects (0164-0189), including an annular array comprising multiple fixed 
transducer elements capable of launching a field wave as well as a single transducer 
array capable of rotating up to 360 degrees about a rotational axis (0162, 0187-0188), 
said transducer is arranged about a distal end of a catheter, is able to receive 
approximately 90-degrees of content from radial-scattered waves (0175, 0189), image 
acquisition is capable of being formed along a plane perpendicular to the axis of rotation 
(0005. 0096), frequencies of transmission lie between 100 Hz and 10Ghz (01 1 1 ), the 
interspace includes a living vessel (0089-0090), the received energy is able to help 
determine the risk of rupture or thrombosis (0141 ), the transducers are able to obtain 
measurements regarding external pressure to the artery (01 15-01 18, 0159-0160), and 
then characterize the plaque elements which exist within the artery (01 15-01 18, 0159- 
0160,0165). 

Cespedes et al do not specifically disclose which algorithm they use to map 
angular location and frequency parameters, but use finite area relations in Euclidean 
space and vector functions In 2/3d planes to acquire wave data which in turn helps 
acquire angular location of the return signals. The specific application of a "Hilbert 
space Inverse wave" algorithm is not discussed but for a finite dimensional space the 
application of the more generalized Hilbert space would appear very similar to a 
conventional inverse wave problem in Euclidean space. That is, given certain 
knowledge of the area being imaged, and the waveforms being sent and received, a 
problem solved on the basis of Hilbert space will intuitively acquire the same properties 
of a finite dimensional problem. Angular locations and distances represented by the dot 
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product or other functional expressions (FFT, Helmholtz) in Euclidean space correlate to 
the same problem within a finite Hilbert space. The knowledge required of one skilled in 
the art at the time of the invention to perform the angular locations disclosed by 
Cespedes could be characterized as Hilbert space inverse wave problems where 
specific properties of vector space are known as disclosed in Cespedes in (0005-0007, 
01 73-01 76, 01 54-01 57). Therefore it would have been obvious to one of ordinary skill 
and creativity in the art at the time of the invention to have applied a Hilbert space 
inverse wave algorithm to the angular location methods of Cespedes if a more-general 
solution set was desired. 

5. Claims 10, 21,38, and 48 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cespedes et al in view of Sieben (US 5,353,798), Cespedes et al 
discloses the invention substantially as mentioned above but does not disclose the use 
of frequencies in the range of 20 Mhz to 60Mhz. Attention is then directed to the 
reference by Sieben, which discloses and teaches the use of frequencies within that 
range accompanying an ultrasound application much like those pursued by Cespedes 
et al (Col 45 line 60 - Col 46 Line 30), It would have been obvious to one of ordinary 
skill in the art at the time of the Invention to have included the range of frequencies 
disclosed by Sieben in the methods of Cespedes for the purpose of allowing for faster 
sampling of the image data. 

6. Claims 13, 15, 40, 42-44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cespedes et al in view of Zhdanov (US 6,876,878 B2). Cespedes et 
al discloses the invention substantially as noted but fails to disclose using their system 
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for the purposes of analyzing automobile parts, bore holes or a waste contaminant 
container Attention is then directed to the secondary reference by Zhdanov which 
discloses medical ultrasound adaptations in a wide variety of applications including 
those of bored holes in supports, automobile parts and other similar hollowed masses 
(Col 13 Line 20-40). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to have incorporated the applications of Zhdanov with the devices 
of Cespedes to adapt the ultrasound system for performance in the previously 
mentioned applications for the purpose of obtaining information about cylindrical 
mediums via ultrasound. 

Conclusion 

Any inquiry concerning this communication or eariier communications from the 
examiner should be directed to Joel M. Lamprecht whose telephone number is (571) 
272-3250. The examiner can normally be reached on Monday-Friday 7:30AM-4PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian L. Casler can be reached on (571)272-4956. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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